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YCOBEPIIEHCTBOBAHHOE HAI'HETAHHUE HACBIITHOI'O MATEPHAIJIA
B IIINIIO30BbIX 3AI'PY30UYHBIX BYHKEPAX

O6nacTh TEXHUKH

Hactosimee nzo0pereHne, B OCHOBHOM, OTHOCUTCS K TPAHCTIOPTHPOBKE
HACBIITHOTO TBEPAOIo MaTepuaja Ha OOJbIINE PACCTOSIHUS, TAKOH KaK B CIydae Tak
Ha3bIBAa€MOH TPAHCIIOPTUPOBKHU IUIOTHOH (a3bl, U/UIU MPOTHUB 3HAYUTEIbHOTO
0OpaTHOTO JaBJICHHUS.

YPpoBEHb TEXHUKHU

B HampaBieHHBIX BBEPX MO MOTOKY MHEBMATHYECKUX TPAHCIIOPTHPYIOIIHX
JUHUSX, KOTOPbIE TPAHCIIOPTHPYIOT HACBIITHON TBEPAbIH MaTepuall, Mpexkae BCero
U3MeJIbUCeHHBbIN MaTepuall, Ha OOJbIINE PACCTOSIHUS, MPEKIAE BCETO, B Clly4yae TaK
Ha3bIBA€MOH TPAHCIIOPTUPOBKHU IUIOTHOH (a3bl, W/UIU MPOTUB 3HAYUTEIBHOTO
0o0paTHOTO aBlIEHUs, HA BBIXOJ€ TPAHCIOPTHPYIOIIEeH TMHNN (IUHUK), Tpedyemoe
17151 CHaOKEeHMsT HACBIITHOTO MaTepHralia B JUHUIO (JIMHUN) U30BITOYHOE 1aBIECHHE
MOXET OKa3aTbCsl 3HAUUTEIbHBIM.

IIpu naHHBIX OOCTOSATENBCTBAX MEPEMELIEHNe BOBHYTPb HACBITHOTO MaTepuaa
OOBIYHO BBIMOJIHSIIOT MOCPEACTBOM 3arpy304HbIX OyHKEPOB, KOTOpBIe pa3paboTaHbI B
BUIE EMKOCTEH BBICOKOIO aBJIEHUS, H KOTOPbIE OOBIYHO HA3BIBAIOT
TPAHCIIOPTUPOBOYHBIMH 3aTPY30YHBIMU OYHKEpPAMH, MUTAIOIUMHU 3arPy309HBIMHU
OyHKepamu, BBIAYBHBIMH pe3epByapaMH U T.J. 3a4acCTyI0, MPU MOTPEOHOCTH B
HEMPEepPbIBHON MOCTaBKE HACBIITHOTO MaTepHualia MOTPEOUTENI0 HUXKE IO MOTOKY,
NPEeIOCTABJISIOT MO0 MEHbIIEH Mepe 1Ba TAKUX 3arpy304HbIX OyHKepa, 1udo B
NOCJIEOBATEIbHOM PACIIOIOXKEHHH, TU0OO0 B MapaJJIEIbHOM PACIONOKECHHIH.

B cnydae mocienoBaTenbHOrO PaCIOIOKEHHS MEPBbIH 3arpy304uHbIi OYHKED
(YHKIIUOHUPYET B Ka4ECTBE LITI30BOr0 3arpy304HOro OyHKepa, KOTOPBIN
LUKJIMYECKHU 3AMOJHSIIOT OT PACIIOJIOKEHHOTO BBILIE 10 MMOTOKY OYHKEpa JJIsl XpaHEeHUs
WU TOJO0HOr0 YCTPOHCTBA, HATHETAIOT B HEM U30BITOYHOE JaBJIEHHE, ONMyCTOLIAIOT
€ro BO BTOPOH 3arpy304HbIil OyHKEp U, HAKOHEL[, CTPABJIUBAIOT UJIH COPACHIBAIOT U3

HEro AaBJIEHHE, TOT/1a KaK BTOPOH 3arpy304Hblid OYHKEp MOCTOSIHHO MOAEPKUBAIOT B
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YCIOBUSX U30BITOYHOTO AAaBJICHUS, U HENPEPBIBHO MOJAOT U3 HErO0 HarHEeTaeMbli
HACBIITHON MaTepHual B JUHUIO (JUHUH) TPAHCIIOPTUPOBKHU.

B cnyudae mapanienbHOro pacrnoyiokeHus: 00a 3arpy30uHbIXx OyHKepa
(GYHKIHMOHHPYIOT KaK LUTFO30BBIE 3arpy304Hble OYHKEPhI B «CTYIEHYaTOM
napajuieIbHOM PeKHMe», TO €CTh 00a 3Tu OyHKepa HUKIMYECKH 3aMOJHSIOT,
MOBBILIAKOT B HUX JaBJIEHUE, OCBOOOKIAIOT UX M COPAChIBAIOT AaBJICHUE, U OHU
MOOYEePEaHO MOAAOT HATHETAEMbIil HACBIITHON MaTepual B JUHHUIO (JIMHUH)
TPAHCIIOPTUPOBKHU CIIOCOOOM, 00ECIeYNBAIO UM HEMPEPBIBHYIO MOCTABKY
HAarHeTaeMOro HACBhIITHOTO MaTepHuala B 3Ty JUHHUIO (3TH JUHHUHU) TPAHCTIOPTUPOBKHU.

TunuuHbI TpUMep MUTO30BBIX 3arPy30UHBIX OYHKEPOB, KOTOpbIE
(YHKIIUOHUPYIOT KaKk 000pyIOBaHHE BHYTPEHHETO MEPEMEIIEHUS, MOXKET ObITh
oOHapy’KeH B TaK Ha3bIBAEMBIX YCTaHOBKaX Mblieyronbaoro saysanus (PCI),
NOCTABJISIOIINX NbUIEBHAHBIN yTOJIb JOMEHHBIM NeuaM. B 3Tux ycraHoBKax
pacrpocTpaHeHsl pabo4une YpOBHU U30BITOYHOTO NABIEHHUS 3arPpy309YHbIX OYHKEPOB B
auamna3oHe OT okoJjio 5 Oap u36. o 20 6ap u3b. B obopynosanuu, mogaromem
NbUIEBUIHBIN YTOJIb B YTOJIbHBIE FA30T€HEPATOPDI, MOTYT TpeOOBATHCS YPOBHHU
pabouero nasneHus, HanpuMmep, 30 Oap u36. u Honee.

Kak onucano BbIle, TAKUM 00pa3oM, LUTKO30BbIE 3arpy30UHble OYHKEPHI
(GYHKIMOHUPYIOT MO MapTUAM UJIK C IEpepbIBAMHU, B PaMKaxX 4YepeaAYyIOLUUXCs IUKIOB
3aI0JIHeHUS MapTUAMHU HACBIITHOIO MaTepuaa B TO BpeMsl, KOT/la B IIJII030BOM
3arpy304HOM OyHKepe COpOLIEHO AaBJIeHHE, ero 3aKPbIBAHUS M CO3IaHUS
n30BITOYHOrO JABJIEHUS B 3arPy304HOM OyHKEpe, U OTKPBIBAHUS BBIXOJA
3arpy304Horo OyHkepa JJjisi TPaHCIIOPTHPOBKH HACBITHOTO MaTepHaja B HATHETAKOIHE
JUHUH TPAHCTIOPTUPOBKHU UJIH, B CJIy4ae BBILIEYIOMSHYTOT'O MOCIEIOBATEIbHOTO
PAacHoJIOKEHUs], BO BTOPOH, NOCTOSHHO HAXOASLINNICS MO JaBJIE€HUEM 3arPy304HbIN
Oynkep. [lInr030BbIe 3arpy30uHbie OYHKEPHI, TAKUM 00pa3oM, CyIeCTBEHHO
OTJIMYAIOTCS OT TaK HAa3bIBAEMBIX BBIAYBHBIX OAJUIOHOB, KOTOPBIMH (Y HKIIUOHUPYIOT
HeNpepbIBHO, TakuX Kak onucaHHble B US 5 265 983. JlelficTBUTENBHO, TaAKHE
BBIIYBHBIE OAJUIOHBI TOCTOSIHHO (PYHKIMOHUPYIOT MOJ JaBIEHHEM, TPEOYIOT CIOKHBIX
NUTAOLIIUX YCTPONUCTB, 3a4aCTYI0 COCTOSIIUX M3 KaCKala CTOWKUX K JaBJIEHUIO
NUTAOLIIUX MOJYJEH C TPAH3UTHBIMU 30HAMHU I1OJ OBBILIAKIUMCS AaBJieHneM. B

OCO6€HHOCTI/I, JJIsA pa6OTaIOIJ.II/IX noxa BBICOKHUM HAaBJICHUEM CUCTEM, TAKUEC BbIAYBHBIC
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OannoHsl 10O SIBISIIOTCS BOBCE HENIPUMEHHMBIMHU, JINOO SIBJISIOTCS CIUIIKOM
CJIO’KHBIMHU U HEHaJ[€)KHBIMU.

Harneranune u30bITOYHOTO aBIE€HHUS B HACBIITHOM MaTepualie B IIJI030BOM
3arpy304HOM OyHKepe BBIMOJHSIOT MIyTeM HHKEKTUPOBAHHUS B HACBITHOW MaTepHUal
HarHeTarwlero TEXHOJOTHYECKOro ra3a. B ciydae, korjna HacbIHON MaTepual
SIBJISIETCSI TOPIOYHMM, HAIPUMED, B CJIy4Yae MbUIEBUAHOTO YIJisl, TEXHOJOTHYECKUH ra3
OOBIYHO SIBJISIETCS HHEPTHBIM (MMEET YMEHbIIEHHOE COIepIKaHNEe KUCIOPOa) C LEJbIO
npeaymnpexaeHus Mmokapa Uiu B3pbiBa. B Takux ciyyasx 0ObIMHO HCIOJB3YIOT
cxaThlil a30T. OO0BEM TEXHOJIOTHYECKOTO ra3a, TpedyeMbli Ui CO31aHus
n30BITOYHOTO JABJIEHUs B HACBIITHOM MaTepHalie B 3arpy304HOM OyHKepe, 00yClIOBIeH
BHYTPEHHUM OO0BEMOM 3arpy304HOTO OYHKEpa, YPOBHEM MOJIEKALErO JOCTHKEHUIO
M30BITOYHOTO JABJIEHUs, YPOBHEM 3aIMOJHEHHS HACBIITHOIO MaTepualia u
K03(pPpUIMEHTOM MyCTOT HACBITHOTO MaTepuana (OTHOMIEHHEM 00beMa MyCTOT K
cymmapHomy o0bemy). KosapuuueHT mycTOT HACBIMTHOTO MaTepuaia MOXKeT ObITh
bonpmum, 60% u Gosiee, TaKUM 00PaA30M, YTO MOJHOCTHIO 3ATIOJHEHHBIA 3arpy309HbIH
OyHkep MoxeT moTpedoBarh 0ObeMa co3garero n30bITOYHOE NaBJICHUS ra3a B
NOPSIIKE BEJIUYUHBI IJIs1 IIyCTOTO 3arpy304HOro OyHKepa.

TexHonornueckuii ra3 qis co3AaHUusg U30BITOUHOTO IaBJICHUSA B KAXKIOM
IIIJIF030BOM 3arpy304HOM OyHKepe MOCTABJISIOT Yepe3 OTBETBJICHUE CO3AI0IIEro
N30BITOYHOTO AABJIEHHE T'a3a, COSAMHSION e MUTAIOIYI0 MaruCTPab
TEXHOJIOTHYECKOT0 ra3a OTAeJIbHOTO OJIOKa YCTAHOBKU BHYTPEHHErO MepeMEIIeHHs ¢
MO/JIeKALTUM HATHETAHUIO HLII030BbIM 3arpy304HbIiM OyHKepoM. C Lenbro
COKpAIlleHUsI BpeMEHH IUKJIa 3arpy304HOro OyHKepa, U TAaKUM 00pa3oM, HEeOOXOqUuMO
BMECTUTEIbHOCTH U BHYTPEHHETr0 00beMa 3TOr0 LIJI030BOr0 3arpy304HOro OyHKepa,
IPpU OJHOBPEMEHHOM H30€raHuy MUKOB MNOTPEOHOCTH TEXHOJOIHYECKOro ra3a Ha
YPOBHE NMUTAIIEH MAaruCTPaIH, TEXHOJOTHUECKHH ra3 MOXKeT ObITh HAKOIJIEH B
OydepHON eMKOCTH I CO3IA0IIEro H30BITOYHOTO NaBlieHHs rada. bydepHyro
€MKOCTb HEMPEPBIBHO 3aMOJHSAIOT CO3AAIIUM U30BITOYHBIM JaBICHUEM ra3oM,
KOTOPBIH MOCTABJSIIOT OT MUTAOLIEH MAarucTpaIl MPU YMEHbIIEHHOM pacxXxone, a
3aTeM, MEePUOIUYECKH, KAXKAbIH pa3, KOTa HUIF030BbIH 3arpy304Hblid OYHKEp NOJIKEH
OBITH MOABEPTHYT HATHETAHUIO, OCBOOOKIAIOT ¢ OOJIBITUM PACXOIOM B HLITIO30BBIH
3arpy304Hblii OyHKep. B 3aBUCHUMOCTH OT ypOBHS NaBJIEHHS MOCTABKH

TEXHOJIOTUYECCKOI'o ra3a u YpOBHA pa6oqero AAaBJICHUA B IIJIFO30BOM 3arpy304HOM
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OyHKepe, MOKeT ObITh ONIPaBAaHHBIM MOHTAX BMECTO OAHOH Oy epHOl eMKOCTH ABYX
Oy(depHbIX eMKOCTEH, KOTOPBIE€ BBINOJHAOT HarHeTaHWE N30BITOYHOrO JaBJIEHUS B
IIIJIF030BOM 3arpy304HOM OyHKepe Mpu OOJbIIOM pacXxoje Ha IBYX CTYINEHSX, U
TOJIBKO YaCTHYHO CO3AAI0T U30BITOYHOE aBJICHUE B IIJIO30BOM 3arpy304HOM OyHKepe
C MOMOIIBIO CO3/IA0LIEr0 H30BITOYHOE JaBJICHUE ra3a, HAKOIUIEHHOTO B Oy epHOi
€MKOCTH (€MKOCTSIX) B TO BpeMsi, KOrJia JOMOJHUTEIbHBIH 00beM CO3JAI0IIEr0
U30BITOYHOTO JABJIEHHUS ra3a MOCTABISIOT B LITO30BbIA 3arpy304YHbli OyHKEp
HEMOCPEACTBEHHO OT MHUTAINEH MarucTpaiu TEXHOJIOTHYECKOTO rasa.

CyecTBEeHHBIM aCTIEKTOM TaKHX YCTAHOBOK SIBJISIETCSI TO OOCTOSATENBCTBO, YTO
Ha4yaJIbHOE pa3jIndyMe B AABJICHUH Ta3a MEXIy MHUTAINEeH MarucTpaibio
TEXHOJIOTHYECKOro raza uiu 0ypepHol eMKOCThIO U LIJTI030BBIM 3arPy30UHBIM
OYHKEpOM, KaK IMPaBUJIO, SIBJISIETCS HACTOJIBKO BBICOKHUM, YTO OHO MPUBOJHUT K BEChbMa
BBICOKMM TEPBOHAYAIBHBIM CKOPOCTSIM ra30BOTr0 MOTOKA, YTO BJIeYeT 3a COOOM
YIUIOTHEHUE HACHIITHOIO MaTepHualia B LIJI030BOM 3arpy304HOM OYHKEpe, U TeM
CaMbIM, YMEHBIIEHNUE €r0 TEKYYeCTH, U TAKUM 00pa3oM, 3aTPyAHEHHE MMOCIEAYIOIIEro
0ocBOOOXKIEHHS U3 3arpy304HOro OyHkepa. Takum oOpa3zom, XOTsi HEOOXOAUMOE ISt
co31aHus N30BITOYHOrO JABJIEHUS B LUII030BOM 3arpy304HOM OyHKepe BpeMsl JOJIKHO
OBITH MOAJEPIKAHO MAKCUMAJIBHO KPATKUM, YTOOBI HE CIY>KUTh OrPAaHUYHMBAIOLIUM
(dakTOpOM B IpoILecCe HUXKE 10 MOTOKY B O0IIEyNOTPeOUTENbHBIX YCTAHOBKAX, B
OONBLUIMHCTBE CIyYaeB OrPAHUYMBAIOT HaYaJbHBIE PACXOABI B OTBETBIICHUSX
cO37aIero n30BITOYHOTO JABJICHHS rasa.

Henoporum, u Takum 06pa3om, 0OBIMHO HCIOJIb3YEMBIM CIIOCOOOM OTpaHUYEe HUS
pPacxoaoB CO3MAIIEro U30BITOUHOTO AaBJIEHHUS ra3a sBJISETCS OCHALICHHE
COOTBEeTCTBYHOLIEro Tpydbonposoaa comiom Jlapans. I[Tpu Tom, uyto comno JlaBans
NPOU3BOAUT TOJILKO OTPAHHYEHHOE MAaZeHNE JABJICHUs, OHA OTPAHHMYHBAET ra30BbIH
MaCCOBBIH PacXo] 3HAUYEHUSMHU, KOTOPBIE SBJISIOTCS CTPOrO MPOMOPLHOHATbHBIMA
a0OCOJIOTHOMY JABJICHHUIO Ta3a BBIIIE MO MOTOKY OT COIJIa. ITO O3HAYAET, YTO PACXOJ
CO3M1ar0ero U30bITOYHOE JAaBJIEHNUE ra3a, MOCTABIIEMOro OT MUTAKINEH MarucTpaiu
TEXHOJIOTHYECKOr0 ra3a 4yepe3 OTBETBJIECHHE B IIJIIO30BBIN 3arpy304HbIil OyHKeED,
SBJISIETCS MTOCTOSIHHBIM, MPH YCJIOBUHU MOCTOSIHCTBA YPOBHS JAAaBJICHUS r'a3a B 3TOH
MarvucTpajy, U MPH TOM YCIOBHH, YTO MOCTaBJIsIeMbli 13 Oy(pepHON €eMKOCTH MOTOK
CO3M1a0LIEro U30BITOYHOTO NaBJICHHS ra3a YMEHbIIAETCS M0 MePe YMEHbIIEHHUS

YPOBHS [aBJIEHUS B 3TOM COCYJe€.
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OCHOBHBIMU HeaoCTaTKaMu CYH_IGCTBYI'OH_II/IX/O6BILIHI:>IX YCTaAaHOBOK OCTAKOTCA
CJIIMIIIKOM 60.]'[]3]_].[85[ MNpOAOJIKUTECIIbBHOCTD BpEMCHU, HeO6XOI[I/IMOFO AJIs1 ITOJTHOT O
co3naHusi U30BITOYHOTO AABJICHHS HAa HACBIMTHOW MaTepHUal B IIJTO30BOM 3arpy304HOM
OyHKepe, pa3Mepbl HEKOTOPBIX YacTei 000pya0BaHUs, HEOOXOAUMBIE IS
COOTBETCTBHS HAYaJbHBIM YCJIOBUSIM CO3MaHUsI H30BITOYHOTO JABJICHUS U/UIN
IIYMOBOE BO3J€CTBUE BO BPEMs MpOILecca.

Texuuueckas npobiema

I{enbro HACTOSALIETO U300pPETEHHUSI SBJISIETCS MPENOCTABICHNE aIbTEPHATHBHOIO U
yCOBEPLIEHCTBOBAHHOIO Croco0a co3aanusi H30BITOYHOTO JaBJIeHUs HAa HACHIITHOM
MaTe€puajic B TAK Ha3bIBA€CMbIX HIJIHO30BbIX 3arpy30YHbBIX 6YHKean, npu4yem CHOCO6
ofecrnedrBaeT BO3MOKHOCTb COKPALIEHUsI BpeMEHH, HEOOXOIUMOTO il CO3AaHUs
U30BITOYHOTO JABJIEHUsSI, pa3pelIeHNe BhIIIEYOMSIHYTOH MpoOeMbl pa3MepoB
o0opynoBaHUS U/UJIH CMSTYEHHUS IIYMOBBIX BO3IEHCTBUH MO CPABHEHHIO C
CYLIECTBYIOLIUMHU CIIOCOOaMH M YCTAHOBKAMH.

OO6mee onucanue u300peTeHUs

C nenbro paspenieHus BHIIEYIOMSIHYTOW MPOOJieMbl HaCTOsIee N300 peTeHne
npeasiiaraeT B CBOEM MEPBOM aclekTe cnocod Co3aHus U30BITOYHOTO ABJICHUS HA
HAaCBbIITHOM MaTE€pHaj€ B YCTpOﬁCTBe AJ1A CO34aHusA I/136I:;ITOLIHOFO AaBJICHUA Ha
HAChIITHOM MaTepualie B 3arpy304YHOM OyHKepe, IpUYeM 3arpy304Hbli OyHKep
BBIMIOJIHEH B KAYECTBE COAEPIKAIEro HACBITHONW MaTepHal IIJI30BOT0 3arpy304HOT0
OyHkepa. YCTPOMCTBO CONEPIKUT UCTOUHUK HAXOAIIETOCS MO U30BITOYHBIM
AABJICHUECM rasa, JJUHHUHU OJI TPAHCIIOPTHUPOBKH HAXOAAIIETOCA IO I/IS6BITO‘IHI>IM
JaBJICHUEM rasa OT HCTOYHHUKA HAXOOALIETrOoCs 1nmoag I/136]:>ITOLIHI:;IM JaBJICHUEM ra3a K
OJTHOMY HJIM HECKOJbKHM BXOJaM LITI30BOT0 3arpy304HOro OyHKepa U K
pasMenIeHHOMY Ha JIMHUU (JIMHUSX ) KJIAMaHHOMY yCTpOHCTBY. COOTBETCTBYIO UM
U300peTeHU0 crnocod mpeayCcMaTpUBaeT, YTO KJIalmaHHOE YCTPOHCTBO COAEPIKUT MO
MeHbIIEN MEpPE€ ABa KJidllaHA, Pa3MCIICHHBIC MapaJlJICIbHO, IPUYICM Ka}KI[beI KJ1aIliaH
COEIMHEH C pa3MEUIEeHHBIM HUXXE N0 MOTOKY comioM Jlasans. Jlpyrumu cioBamu, B
HACTOsIIIEM M300PETeHUH, B PAMKaxX KJIAMMAHHOIO YCTPONCTBA, KaKABIH KJIalaH
COeNMHEH ¢ ero corioM JlaBass, U O MeHbIIei Mepe ABe KOMOMHALIMK B COCTaBe
KJlanaHa u comJa JlaBasis pasMeleHsl napaieiabHo Apyr apyry. Kpome toro, B
paMKax COOTBETCTBYIOIIETo M300peTeHHI0 crocofa KilanaHaMH KJIamaHHOTO

YCTPOHCTBA YIPABIAIOT ML UX OTKPBIBAHUS (M, MPEANOUYTUTEIbHO ONMIIUOHANBHO, IS
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3aKpbIBaHMs1) B pabodell MocienoBaTeIbHOCTH AJIs IPEJOCTABICHHUS PETYIUPYEMOTrO
pacxopa rasa co3famplinero n30bITOUHOE AABJIEHNE ra3a K OJHOMY HJIU HECKOJIbKHUM
BXO/1aM IIJII030BOTO 3arpy304HOro OyHKepa.

JlelicTBUTENBHO, OBLIO OOHAPYIKEHO, YTO MyTEeM yIPaBJICHUS PACXOIOM rasa ¢
NOMOIIBIO TAKOTO YIPABISEMOr0 KJIAMAHHOTO YCTPOHCTBA MOTYT OBITh MOJTY4YEHBI
pasznuuHbie peumyinecTsa. [1o cpaBHEHUIO ¢ OOBIYHBIM YCTPOWCTBOM TOJIBKO C OAHUM
KJIAMIAHOM CO CBSI3aHHBIM C HUM cOIIoM JlaBasst MOXeT ObITh 3HAYUTENBHO
YMEHBLIEHO BPEMs ISl MOJHOTO CO3aHMs U30BITOYHOIO AABJIECHUS B ILJIIO30BOM
3arpy3o4HoM OyHkepe. JIeHCTBUTENBHO, B paMKax HACTOSIIEro crnocoda
($YHKIIMOHHPOBAHHE B paMKax paboyel mocieaoBaTeIbHOCTH IPU OTKPBIBAHUHU
CHayaja OJHOIO U3 KJIallaHOB, a 3aTe€M, CIIyCTs HEKOTOpOe BpeMs, BTOPOro u T.A.,
NPOJOJIKATEIBHOCTh CO3JJaHHUS U30BITOYHOIO AABJIEHUS MOXKET OBITh COKpalleHa
npuMepHo 10 60% (yCTpOHCTBO M3 ABYX MapajuIeIbHBIX KJIAMAHOB) MJIH JaXKe
npuMepHo 10 70% (yCTpOHCTBO U3 TpeX MapajuieIbHbIX KJIANaHOB) B
o0meynoTpeONTEeNbHBIX YCTAHOBKAX (CM. JeTalu HUXKe). B 3TOM KOHTEKCTe SIBIsIeTCS
IpUMEUYaTEIbHBIM TO OOCTOSATENBCTBO, YTO 3TO YBEJIHMYEHUE CKOPOCTH CO3/aHUS
M30BITOYHOTrO JABJIEHUS MOJYYEHO JJI1 YCTAHOBOK, MMEIOIINX MOA00OHbIE pa3Mepbl
KOMITOHEHTOB (IIpeXJe BCEro, JUCKOB U3 CIEUEHHOTO MeTajja), YTO U OOBIUHBIE.
Kpome Toro, 3Ta noBbllIEHHAs: CKOPOCTh MOJyueHa O0e3 yBeJIUYEHUs ONTaCHOCTHU
HeXXeJIaTeJIbHOrO YILIOTHEHHs] MaTepHalia B LLII030BOM 3arpy304HOM OyHKepe.

B paMkax OonmMCaHHOTO B HACTOSIIIEM JOKYMEHTE cnocoda, OTKPbIBAHUEM IO
MEHbIIEeH Mepe ABYX KJIAMaHOB B pabovel mociea0BaTeIbHOCTH MOKHO YIIPABJISATh Ha
OCHOBAHUU MpPEeJBAPUTENIBbHO 3aJJaHHON BpeMeHHON nocyienoBaTenbHOCTH. B
NPEeANOYTUTEIbHBIX BApHAHTaX OTKPBIBAHUEM IO MEHbIIEll Mepe BYX KJIaaHOB B
paboueili mocien0BaTeIbHOCTH MOKHO YIPABJISITh HA OCHOBAHHHU (PaKTHYECKOTO
pacxopa raza co3farpmiero u30bITOUHOE NaBJICHUE ra3a, U3MEPEHHOTO HHXKE IO
MOTOKY OT KJIAIIAHHOTO YCTPOHCTBA C TOMOLIBIO JHOOBIX MOAXOASIIUX CPEACTB, TAKUX
KaK YCTPOWCTBO H3MEPEHUs] 00BEMHOTO pacxoa UM CKOPOCTH, U/HJIM Ha OCHOBAHUHU
pacxopa rasa co3Jammero u30bITOYHOE JaBJIeHHUE ra3a, BBIMUCIEHHOIO Ha OCHOBAHUHU
(dakTUUEeCKNX 3HAYEHHU I JABJIEHUs BBIIIE MO MOTOKY M HIXKE IO MOTOKY, U3MEPEHHBIX
C IPUMEHEHHNEM YCTPOICTBA U3MEPEHHUS NaBIEHUS BO BPEMs CO3/1aHUS U30BITOYHOTO

JAaBJICHUA .
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ANbTEepHATUBHO UJIM AOMOJHUTENbHO, pabodeli Mocie10BaTeIbHOCThIO KIIAMIAHOB
MOYHO TaK>X€ YIPaBJIsATh HA OCHOBAHUHU PACX0/a CO3AK0INET0 U30BITOYHOE 1aBICHHS
rasa, BBIYUCJIEHHOIO Ha OCHOBAaHUHU (PAKTUYECKUX 3HAUYECHUN aBJIEHHS BBILIE 11O
NOTOKY M HUJKE IO NMOTOKY, H3MEPEHHBIX C MOMOIIBIO MOIXOASIINX OOBIYHBIX
YCTPOMCTB U3MEPEHHUs AABJICHUS BO BpeMs CO3AaHUs N30BITOUHOTO NaBIEHHUS.

dakTu4YeCcKu, HACTOAI NI cmocod odecrneunBaeT BO3SMOXKHOCTD JJIsl CO3AaHHUs
n30BITOYHOTrO JABJIEHUsI HA HACBITHOM MaTepuaje B 3arpy304HOM OyHKepe 3a
COKpaIeHHOE BpeMs MyTeM O00eCledeHuss BO3MOXKHOCTH YIPaBIeHUs PaKTUUECKIM
pacxoaoM rasa JUis JOCTHXKEHHSI UM 3HAaYEeHHH pacxona Oojiee Ui MeHee
NpUOTMKAOIMUXCS K ITOCTOSTHHBIM O0BEMHBIM PacXxoaM MPH MOMOIIH YCTPONHCTB,
KOTOpPBIE, KaK U3BECTHO, NMPEJIOCTABIISIIOT TOJIBKO MOCTOSHHBIE MaCCOBBIE PACXOJIBL.
XOTs anpuUOpPH MPEICTABISAETCS, YTO HATMYUE TOJBKO JIBYX KJIAMAHOB B KJIANIAHHOM
YCTPOHCTBE HE ABISAIOTCS JOCTATOUHBIM JUIsI 00€CIeUeHUsI CYyIeCTBEHHOW HACTPOMKH,
IaXke TaKOe MaJioe UX YHCIIO HEOXKUJAHHBIM 00pa3oM MPenoCTaBIsAeT 3HAUUTEIbHOE
COKpaleHne BpeMEeHHU cO3aHus n30bITOYHOrO AaBneHus. Kpome toro, naxe ¢
MOMOIIBIO TAKOTO MAJIOr0 YUCJa KJIAMaHOB CO CBSI3aHHBIM comiioM JlaBans, myTem
MNOAXOSINEr0 BbIOOPA KOMIIOHEHTOB MOXET OBbITh TOCTUTHYTO MPUMEYATENbHOE
yCOBEPIIEHCTBOBAHUE TOYHOU HACTPOUKH.

CnenoBaTenbHO, B 0CO00 NMPEANOYTUTENbHBIX BApUAHTAX CIOC00a pa3IudHbIe
comnza JlaBans B KJIamaHHOM YCTPONHCTBE UMEIOT pa3jUyHble BHYTPEHHUE MONEPEYHbIe
ceyeHus. B takux ciaydasx pabodas mocienoBaTeNbHOCTh 00eCeunBaeT eme
Oonblee peryaupoBanue GakTHIECKOrO pacxoa ra3a Co3aarmiero u30bITOYHOe
naByieHue ra3a (s eme 0oJpiero npuOJMKeHUs K TOCTOSHHBIM 00 beMHBIM
pacxonaM BO BpeMsi OOJibIeil YaCTH BPEMEHH LUKJA CO3/1aHusl N30BITOYHOTO
JABJICHUS) TOCPEICTBOM U30UPATENHHOTO OTKPBIBAHUS M 3aKPbIBAHUS KJIAMMAHOB,
CBSI3aHHBIX ¢ coruiamu JlaBassi pa3IMYHBIX Pa3MepOB KJIAMAHHOTO YCTPOHCTBA.
Hanpuwmep, npu npuMeHeHUU ABYX cores JlaBans pa3iMyHbIX BHYTPEHHUX
MONEPEUHBIX CEUEHUH MOTYT OBITh BRIOPAHBI TPH pa3IMYHbIX pacxoxaa rasa (1 [1
OTKPHIT U 2 3aKkpbIThI], 2 [2 oTKpsITH U 1 3akpbIT] uinu 142 [1 u 2 otkpeiTel]). [lpu
NpUMEHEHUH Tpex coren JlaBans pa3JudHbIX BHYTPEHHHUX IMOTEPEYHBIX CEUEHUN
MOTYT OBITh BBIOpPaAHBI CEMb Pa3IMYHbIX pacxonos rasa (1, 2, 3, 1+2, 1+3, 2+3 unn

1+2+3).
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HcTouHUK HaXOASAIMErocs moa U30bITOUHBIM JaBJIE€HUEM ra3a MOXeET ObITh
NPEACTaBIEH JIIOOBIM MOAXOASIIUM HCTOYHUKOM C Ta30M, MOAXOASLIUM JJIs
HaJJIe)Kalero NIpuMEeHeHUs, TAKUM KaK BO3JyX, TEXHOJOTUYECKUI ra3 UiIu Takxke
WUHEPTHBIH ra3, KOrjaa HaChIIHOM MaTepual crnocoOeH K peaKkiuu B IPUCYTCTBHH
kuciopona. Ha mpakTuke HCTOYHHUK, TAKUM 00pa3oM, MOXKET OBITh IPEACTaBIICH
ra3oBOHM MUTAKOIIEH MaruCcTpalblo, TAKOW KaK MNOCTABKAa MHEPTHOIO ra3za Win
TEXHOJIOTHYECKOT0 ra3a, W/ Uiu HCTOYHUK MOKET OBITh MPEACTABIEH MPOMEKYTOUHON
OydepHOI eMKOCTBIO, pa3MEIIEHHONW MEKIY KJIATIAaHOM M Ta30BOM MHUTAKOIEH
MarvucTpajbio, CIy)Kalen I €€ MUTAHU/3aIIOJHEHUSI.

JpyruMu clioBaMH, OIMCAHHOE B HACTOSILEM JJOKYMEHTE KJallaHHOE yCTPOMCTBO
MOKET OBITh IPEAOCTABIEHO HEMOCPEACTBEHHO MEXY ra30BOH MUTAOIIEH
MaruCTPabi0 U ILIK30BBIM 3arPy304HBIM OYHKEpOM, Mexay Oy(hepHO eMKOCThIO
(koTopas cama 3amuTaHa OT Ta30BOM MUTAIOMIEH MarucTpaan) U IIJIHO30BbIM
3arpy304HbIM OyHKepoM. Mnu, korga B yCTpOHCTBE MpeayCMOTPEHBI 00a Tumna
NPUCOCIMHEHHUH, KAXAOMY U3 HUX MOXKET OBITh NIPEJOCTABICHO KJIAIAHHOE
yctpoiictBo. Camo coboil pazyMmeeTcs, Kaxka0e TaKoe KJIalaHHOE YCTPOHCTBO MOXKET
OBITH BBIMOJHEHO OTIUYHBIM 00pa30oM, U MOXKeT PYHKIIMOHUPOBATH COTJIACHO
OTJIIMYHON pabodel MoCIen0BaTEIbHOCTH.

JIOTIOIHUTENBHO WJIU aJIbTEPHATUBHO, MOXET OBITh IPEOCTABJIEHA Ipyras
JUHUSA OT ra30BOM MUTAIOLIEN MarucTpaiu K ONHOMY UJIU HECKOJbKUM BXOJaM
IIJIF030BOT0 3arpy304HOTO OyHKepa, KOTOpasi COAEPIKUT KJlalmaH, COeTUHEHHBIH ¢
pPacmoI0KEeHHBIM HUJKE MO MOTOKY coruioM JlaBanis, mpuyuem KjanaHOM MOXKHO
yOpPaBJISITh JAJIsI €r0 OTKPBIBAHHS B Ipenesax padouell mocieaoBaTeIbHOCTH,
NPEeANOYTUTENHHO B KOHIE CO3aHUsI N30BITOYHOrO JABJICHUsSI, KOT/1a JaBJIEHHUE B
Oy(depHON eMKOCTH MOHUKAETCS K HIDKHUM 3HAYEHUSM JaBJIEHHUS.

B npyrom acnexte nu3oOpeTeHus TaKKe paCCMOTPEHO NMPUMEHEHUE KJIAMMAaHHOTO
yCTPOMCTBA, KOTOPOE COAEPIKUT M0 MEHbIIel Mepe 1Ba pa3MelleHHbIX NapajieJbHO
ApYyT APYTy KjanaHa, IpUueM KaXXAbIH KJanaH COeJUHEH C PAaCIOJOKEHHbIM HUXKE I10
noTOKy corutoM JlaBans, a Takke OJOK yIpaBJ€HUS, BBIIIOJHEHHBIH ¢ BO3MOKHOCTBIO
yIpaBJIEHUs] OTKPBIBAHUEM JaHHBIX KJIAMMIAHOB B paboueil mOCIeq0BaTeIbHOCTH IJIs
NO/Ja4M B HIIIO30BON 3arpy304uHbIi OYHKEp B YCTPOWCTBE AJIS CO3AaHUS U30OBITOYHOTO
JaBJIEHUs HA HACHIITHOM MaTepHalie B 3arpy304HOM OYHKepe CO3Aar0Inero n30bITOYHOe

AaBJICHUEC ra3da C pEeryjJjupyemMbiM pacxoqOM rasa.
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IIpexne Bcero, n3o0peTeHNe OTHOCUTCS K YIIOMSIHYTOMY BbILIE MTPUMEHEHHIO
IJIs1 YCKOPEHHOTO CO3JAaHUs U30bITOYHOrO aBJICHUS] HA HACBITHOM MaTepualie B
3arpy304HOM OyHKepe.

AnbTepHATUBHO, MPUMEHEHHE PYHKIUOHUPYIOLUIEr0 COOTBETCTBEHHO
HACTOSIIIEMY JOKYMEHTY KJAMaHHOTO YCTPOHCTBA MOXKET OBbITh, MPEANOUYTHTEIbHO,
BBIOPAHO IJIsI YMEHbIIEHUS IIyMOBBIX BO3JACUCTBUN U/MJIHU U3HOCA NIPU HArHETAHUU
U30BITOYHOTO IaBJICHUS] Ha HACBIITHON MaTepuall B 3arpy304HOM OyHKepe, TaKHUM,
HampuMep, MyTeM, KakK 3anyck padodel mociie10BaTeIbHOCTH CO3AaHUs U30BITOYHOTO
JABJIEHUS] C MOMOIIBIO MEPBOTO KJIaNlaHa, KOTOPBINA CBsA3aH C cOmioM JlaBas ¢ MaibiM
BHYTPEHHUM TOMEPEUYHBIM CEYECHHUEM.

ANbTepHATHBHO UJIU JOTOJHUTENbHO, OMUCAHHOE B HACTOSIIIEM JTOKYMEHTE
MPUMEHEHUE MOKET ObITh BBIOPAHO JJIsl YMEHbIIEHUS YIIJIOTHEHHS] HACBIITHOTO
MaTepuaia BO BpeMs CO3JaHUs U30BITOYHOTO JNABJICHHS HA HACBITHON MaTepHua B
3arpy304HoM OyHKepe, TaKUM, HallpuMep, yTeM, Kak BeiOOp pabouen
MOCJIEIOBATEIBHOCTH CO3aHUsI U30BITOYHOTO AABJIECHUS, HAUYUHAIOIIEHCS IEPBBIM
KJIATTAHOM, KOTOPBIHA CBsI3aH ¢ corioM JlaBasnst ¢ MaJbiM BHYTPEHHHUM IMOTIEPEYHBIM
CEeUeHHUEM.

B koHTekCcTE HacTOsAmMEero n300peTeHusi, Koraa He 3aJaHO UHOE, CPABHUTEJIbHBIC
WM OTHOCHUTEJIbHbIE BBIPAKEHUSI, TAKUE KaK KOTPEryJIUPOBAHHBIN», KYMEHBbIICHHBINY,
«COKpAILIeHHBbIH», KMEHbIIHUI», U T.1., CJIENYEeT paCCMaTPUBATh KaCaTEJIbHO, B MIPOYUX
OTHOWIEHUSX UAEHTHYHOTO, OOBIMHOrO crnocoda, ycTponcTBa, 000pyAOBAHUS HITH
3HAYEHHUs, HE UMEIIUX MPU3HAKOB HacTosimero nzobperenus. [Ipexae Bcero, korna
He YKa3aHO MHOE, IS BHYTPEHHETO MOMEPEYHOTOo ceueHus coria Jlapajis TepMuH
«MEHBIIUHY» CIeAyeT MOHUMATh KaK CPABHUTEJbHBI OTHOCUTEIbHO OOBIYHOTO
BHYTPEHHETO MONEPEYHOro cedeHus cormna JlaBasi, KOTOpoe MOKeT ObITh BRIOpAHO
WHXKEHEePOM, KOTOPbIA MPOEKTUPYET U HANEJSAeT pa3MepaMu OOBIYHYI) YCTAHOBKY C
[eJIBI0 TTOJyYEHUsI COOTBETCTBEHHO BBICOKOTO (MJIM MAaKCHMAJIbHO TOTYCTHUMOTO)
MacCOBOTO pacxoja AJsl HaJJiekalero mpuMeHeHusl. B 11eJloM «MeHbllee BHYTPEHHEE
MOMepeYyHOe CeUYeHUe» OTHOCUTCS, KOTla He MPEeIYCMOTPEHO HHOE, K BHYTPEHHEMY
NONIEPEUYHOMY CEUYEHHIO, MpeAcTaBisomemMy coboit ot 0,99 no 0,1 kpaTHoe,
npenmnodTuteabHo, ot 0,95 no 0,3 kparHoe, Oonee npeanouturensHo ot 0,90 o 0,5
KPaTHOE, COOTHECEHHOMY €My BHYTPEHHEMY MOTIEpPEYHOMY CEUYEHHIO, TAKOMY KakK

OOBIYHOE BHYTPEHHEE MOMEePEUHOE CeUeHHE.
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ANbTEepHATUBHO WUJIM AOTOJHUTENbHO, OMMMCAHHOE IPUMEHEHNE MOXKET ObITh
IpEeayCMOTPEHO ISl U3MEHEHHUsS U MOCJIeaAYyIIero QyHKIHOHUPOBAHUS
CYIIECTBYIOLIEro/00bIYHOI0 YCTPOICTBA AJI CO3AaHUS U30BITOUHOTO aBIE€HUS Ha
HACBhIITHOM MaTepHalie B 3arpy30UHOM OyHKepe IMpU MOBBIMIEHHONW PA3HOCTHU JABJICHUI
MEXy HICTOUHHKOM HaXOASLIErocs Moa N30BITOYHBIM aBJIEHUEM Tra3a u
3arpy304HbIM OYHKEPOM C OTCYTCTBYIOIIMM U30BITOYHBIM JaBjeHHEM Oe3
HEOOXOAMMOCTH B U3MEHEHHHU Pa3MEpPOB MJIM 3aMEeHE YacTeil yCTPOHCTBA, TAKUX KAk,
HarpuMep, UHXKEKTOPbI MJIM TUCKU U3 CIIEYEHHOTO METaJlIa.

ANbTEepHATHBHO WUJIH JOTOJHUTEJIBHO, OMMMCAHHOE MPUMEHEHNE MOXKET ObITh
NpeayCMOTPEHO JJISl SKCITyaTaluy CYIIEeCTBYOLUEero/00bYHOr0 YCTPOHCTBA s
co3naHus N30BITOYHOrO JABJIEHUSI HA HACBITHOM MaTepHalie B 3arpy304HOM OyHKepe
NP MOHM)XEHHOW Pa3HOCTHU JaBJIEHHUN MEXAY UCTOUYHHKOM HaXOISAIIETOCS MOJ
N30BITOYHBIM JIaBJICHHEM T'a3a U HAXOMSIIUMCS MOJ U30BITOYHBIM J1aBJICHHEM
IIJIF030BBIM 3arpy304HbIM OYHKEpOM 0e3 HeOOXOAUMOCTH B U3MEHEHUHU Pa3MePOB HIIH
3aMEHE OCHOBHBIX 4aCTeH yCTPONWCTBA, TAKUX KaK, HAIIPUMeEpP, HHXEKTOPBI FIIH JUCKU
M3 CIIEYEHHOI'0 METaJlia.

B emre oqHOM ApyromM cBOEM acreKkTe H300peTeHne OMUCHIBAET YCTPONHCTBO IS
co3aHus U30BITOYHOTrO JABJIEHUS HAa HACBITHOM MaTepHaje B 3arpy304HOM OYHKepe,
NpUYEM YCTPOMCTBO COAEPIKUT 3arpy30UuHbI OyHKEp, BBIMOJHEHHBIH B Ka4eCTBe
IIIJII030BOI0 3arpy304HOTO OyHKepa IUIsl COAep KaHUs HACBIMMHOTO MaTepuaa,
UCTOYHHMK HAXOISALIErocs oA U30BITOYHBIM AaBJIEHUEM ra3a, U JIUHUH, BbIIIOJIHEHHBIE
111 TPAHCIIOPTUPOBKH HAXOASAIIETOCs MO U30bITOYHBIM JaBJICHHEM ra3a oT
UCTOYHHMKA HAXOASIIEroCs MO U30BITOYHBIM JaBJIEHUEM ra3a K OJHOMY MU
HECKOJIbKUM BXOJIaM IIJII030BOTO 3arpy304Horo OyHkepa. [Ipexnae Bcero, yCTpoHCTBO
COAEPKUT pa3MEIIEeHHOE Ha JJUHHUH KJIANIAHHOE YCTPOHCTBO, MPUYEM KIIANTaHHOE
YCTPOHCTBO COAEPIKUT MO MEHBbILIEH Mepe Ba pa3MelIeHHbIe NapaJlJIebHO APYT OPYTY
KJIalaHa, ¥ MPUYeM KaXAbIi KJIallaH COEMHEH C PACIIOJIOKEHHbIM HUKE IO TOTOKY
coriom Jlapans. Kpome Toro, ycTpoicTBO BBIMOJHEHO TAKUM 00pa3oM, 4TO
OTKPBIBAHUEM Ka)XXKAOTO M3 KJIAMMAHOB YIPABISAET OJOK YIPaBICHUS, MpUIeM OJOK
yIPABJIEHUs BBITMIOJHEH AJIsl YIIPABJIEHHs] OTKPBIBAHHEM KJIAIMAaHOB B pabouen
NOCJIEIOBATEIBbHOCTH C IEJIBI0 MPENOCTABICHUS CO3a0Iero n30bITOYHOE NaBIeHNE

rasa B LIJIO30BBIN 3arpy304YHbIH OyHKeEP.
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[IpeanodTUTENbHO, OTKPBIBAHHEM U/HJIH 3aKPbIBAHUEM IO MEHbLIEH Mepe IBYX
KJIAMTAHOB KJIAMAHHOTO yCTPOICTBA B paboueil mocaen0BaTebHOCTH OJIOK YIIPABICHUS
yIpaBisieT Ha OCHOBAHUH (PAKTUYECKOTO pacxoja co3arinero n30bITOYHOE AaBICHUE
ra3a, I3MEepEeHHOTO HIKE IO MOTOKY OT KJIATAHHOTO YCTPOMCTBA C MOMOIIBIO
HNOIXOASIIIUX CPEACTB, TAKUX KaK YCTPOHCTBO Il M3MEpPEeHUst 0OOBEMHOTr0 pacxonaa
rasa Wik CKOpOCTH Ia30BOr0 MOTOKA. AJIbTEPHATHBHO WJIH JOMOJHUTENbHO,
OTKpBIBAHUEM H/UJIU 3aKPbIBAHHEM 10 MEHbINEI Mepe ABYX KJIamaHOB OJIOK
yIpaBJieHHs YIIPABJIsieT HA OCHOBAHUM PAacXo0Ja CO3Aar0LIero n30bITOUHOE NaBJICHHE
rasa, BbIYHMCJIEHHOTO Ha OCHOBAHUU (PAKTHYECKUX 3HAYEHUI HaBJIEHHUsSI BBILIE MO
MOTOKY M HUJKE MO MOTOKY, H3MEPEHHBIX C MOMOLIBI0 yCTpoicTBa (YCTPOICTB)
U3MEpeHUs JaBJIeHUs] BO BpeMsl CO3JaHusI U30BITOUHOTO JABJICHHUS .

Kak yxe ynmnoMsiHyTO BBILIIE€ B KOHTEKCTE HacTosero crnocoda, B ocodo
NpPeANOYTUTENIbHBIX BApHAHTAX YCTPOMCTBA pa3jauvHbie coma JlaBanis B KianaHHOM
YCTPOMCTBE UMEIOT pa3ju4yHble BHYTPEHHUE MOMNEepeUHble ceueHus. B Takux ciydasx
paboyas moCiIen0BaATENbHOCTh O0ECIeUnBaeT ee OOobllee PeryJInpoBaHIe
(akTHUECKOTO pacxo/a ra3a Co3arero n30bITOYHOE aBJIEHHUE ra3a MOCPEICTBOM
U30MpaTENbHOTO OTKPBIBAHUS U 3aKPbIBAHMS KJIAMAHOB, CBA3aHHBIX ¢ coryamu JlaBajs
pPa3NUYHBbIX pa3MepoB KJAMAHHOTO yCTpoiicTBa. Hanmpumep, npu npuMeHeHUH ABYX
comen JlaBajsi pa3IMuHBIX BHYTPEHHUX MOMEPEYHBIX CEYEHUN, MOTYT OBITh BHIOPAHBI
TPU pas3nuuHbIX pacxona rasza (1, 2 wiau 1+2). IIpu npumenenuu tpex comen Jlapas
Pa3MUYHBIX BHYTPEHHUX MONEPEYHbIX CEUCHUH MOTYT OBITh BBIOPAaHBI CEMb
paznauuHbIX pacxomos rasza (1, 2, 3, 1+2, 1+3, 2+3 unu 1+2+3).

AJbTEpHATUBHO HJIH JAOMOJHUTENBHO, MOKET OBITh MPENOCTaBIeHA Apyras
JIMHUS OT ra30BOH MUTAKOIIEH MAruCTPaid K OHOMY MJIM HECKOJbKUM BXOJaM
IIJIF030BOI0 3arpy304HOr0 OyHKepa, KOTOpasi COAEP KUT KJianaH, COeUHEHHBIN C
PaCHOJIOKEHHBIM HIKE 0 TOTOKY cOIioM JlaBasis, mpuueM KJamaHOM MOKHO
yOpaBJsATh AJI €r0 OTKPBIBAHUS B Mpeaesax pabodel mocieqoBaTeIbHOCTH,
NPEeANOYTUTENIbHO B KOHLIE CO3/IaHUsI U30BITOYHOTO AaBJICHHUs, KOTJa AaBJeHHE B
Oy epHOIi eMKOCTH MOHUKAETCA K HHJKHUM 3HAYSHUSIM aBJICHUS.

Kak y»e ynoMsiHyTO BbIlI€ B KOHTEKCTE HACTOSILIEro Crnocoda, MCTOUHUK
HaXOISIEerocs Mo U30BITOYHBIM JABJIEHHEM ra3a MOXKET ObITh MPEACTaBJIEH ra30BOi
MUTAOIIEH MAaruCTPaJIbI0 U/ WU TPOMEKYTOYHOU OydepHOH EMKOCTHIO, pa3MELIeHHON

MEXAYy ra30BOM MUTAKOLIEH MarucTPajblo U KJIAMNaHOM.
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Kpatkoe onucanue ueprexen

IIpennoutuTenbHble BAPUAHTHI H300PETEHUS lajiee ONMUCHIBAIOTCS B KaU€CTBE
IpUMepa CO CChIKAMU Ha CONPOBOXKAAIOLUE YEPTEKU, HA KOTOPBIX:

@ur. 1 aBaseTcsa NPUHLUUNNAIBHON CX€MON BApUAHTA OCYLIECTBJIEHUS
NPEeANOYTUTENBHOTO YCTPOUCTBA HACTOSIIErO N300 PEeTEeHNs HIIM IPUMEHUMOTO B
paMkax crnocoba HacTosILEero u300peTeHus, u

@ur. 2 aBasiercs rpaguKoM, KOTOPBINA MOKA3bIBAET NaBJICHUE B LIJT30BOM
3arpy304HoM OyHKepe U 0OBEeMHBIN pacxoi rasa Kak yYHKLHH BPEMEHH B MPOIecce
co31aHus U30BITOYHOTO JABJIEHUS B LUIFO30BOM 3arpy304HOM OyHKepe.

bonee mogpoOHas nHGopMaUs U MPEUMYLIECTBA HACTOSAIIETO H300peTeHUs
SIBIAIOTCS OYEBUAHBIMU U3 MOCIENYIOLETrO AeTAaJIU3UPOBAHHOTO OMUCAHUS
HECKOJIbKMX HEOTPAaHUYMBAIOIIUX BAPUAHTOB OCYIIECTBIECHHUS CO CChIJIKAMH Ha
MPUJIOKEHHbIE YEPTEXKU.

Onucanue Npeano4YTUTEIbHBIX BAPUAHTOB OCYLII€CTBJIEHUS

Co ccpuikamu Ha ¢ur. 1 mpenocTaBiIeHO YCTPOHCTBO sl CO3AaHMS U30BITOYHOTO
JaBJICHUs HA HACHIITHOM MaTepHaje B 3arpy304HOM OyHKepe, BBIMOJHEHHOM B
Ka4eCTBE HITI030BOT0 3arpy304HOro OyHkepa 29 njist pa3mMeneHust HaChIITHOTO
MaTepualia, TaKOro Kak yrojabHas npeuib. Heckonbko nuauit 22, 26, 28 npenoCcTaBIeHbI
IUTSL Iepeaayy HaxOAsIIerocsi Noa U30bITOUHBIM 1aBJIEHUEM ra3a OT HCTOYHHKA
(HemocpencTBeHHO UK Yepe3 OypepHy eMKOCTh) K OTHOMY UJIM HECKOJbKUM
BxoaaM 30 mIr30BOTo 3arpy3ounoro OyHkepa 29. KnananHoe ycTpoicTBo 34 ¢
knanaHamu, 34A, 34B, 34C, a Takke kJanaH 35 pa3MeleHbl B JUHUSIX, a UX
OTKPBIBAHUEM U 3aKPBIBAHHEM MOJKET YIPaBJATH OJOK yrpaBiaeHus (OTAEIBHO He
npeacTaBiieH). DTOT OJIOK yIpaBJIeHUs 3aPOrPAMMHPOBAH ISl YIIPaBJICHUS
OTKPBIBAHUEM U 3aKPBIBAHHEM KJIAIMAHOB B paboyel moCIeq0BaATEIbHOCTH C LENbI0
NPEeIOCTABJIEHUS CO3AAK0INET0 N30BITOYHOE TaBJICHHE ra3a B HIIFO30BbIH 3arpy30UHbBIH
OyHKep MpU peryiupyeMom pacxonae Kk nuckam 30 U3 CIeuéHHOro MeTajia u K
HACBIITHOMY MaTepuajy B ILIIO30BOM 3arpy3ouHom OyHkepe 29. HeoOxonumo
OTMETHTb, UYTO Ha QUTr. 1, JONOITHUTENBHO WU AJbTEPHATUBHO, KJIaNaH 35 MOXET
Takke OBITh MPECTABICH KJIAMAaHHBIM YCTPOHCTBOM B CMBICIIE€ HACTOSIIETO
n300peTeHus, TAKUM KaK MOKa3aHHOE JUJIs KjamaHa 34.

Knanass! (IpeAnoOYTUTENBHO, IPOCTHIE OTKPBIBAEMbIE/3aKPbIBAEMbIE KJIAIIAHBI)

MOTYT GYHKLHOHHPOBATH B paboueil mocienoBaTeIbHOCTH, KOTOpas 3alaHa Ha
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OCHOBAHHUHU pPa3MepOB yCTPOICTBAa U U3BECTHBIX 3HAYEHUN AAaBJIEHUS Maructpaiu
nutaHus/OypepHON eMKOCTH, a TaKKe IITI030BOT0 3arpy304HOro OyHKepa.

IIpennouTuTenbHO, ONHAKO, OOBEMHBIM PACXOAOM ra3a ynpasisier padbouas
HOCJIEIOBATEIbHOCTD, KOTOPAasi IPUHUMAET BO BHUMaHHE (paKTUYECKHE TapaMeTPhbl BO
BpeMs LIMKJIa CO3AaHUsI N30BITOUHOTO AaBJIEHHUS. DTO MOXKET OBITh IPOU3BEIEHO
Pa3IUYHBIMU CPEICTBAMHU UJIH MyTAMHU.

YerpotictBo 31 st u3mepeHust 00beMHOTO pacxona (MU CKOPOCTH)
CMOHTHPOBAHO Ha TPyOOMpoBOAEe CO3ar0mero n30bITOUHOE NaBJICHUE rasa,
coenuHsomeM OypepHy eMKOCTh 27 CO IIII030BbIM 3arpy304HbIM OyHKEepoM 29.
brnok ynpaBneHus Bo3aeiicTByeT Ha kianaHbl 34A, 34B, 34C nnst oTKpbeIBaHUS
(mocnenyrImero Uik HHOTO) KJIallaHa B TOM Cliydae, koraa GakTu4eckoe 3HaYeHUe
00BEMHOT0 pacxona, U3MEPEeHHOe Ha YCTPOUCTBe 31 M3MepeHUs OKa3bIBAETCS
CyLIECTBEHHO HU)KE 3aJJaHHOI'O 3HAUYEHUS .

AnbTepHATUBHO UJIU JAOMOJHUTENbHO, B KOHTPOJIJIEP BKJIIOYEHBl XapaKTepUCTUKHU
kynanaHoB 34A, 34B, 34C co cBsA3aHHBIMHU C HUMU colyiaMu JlaBass, Hanmpumep,
MPOU3BOJAUMBIN KJIAIAHOM B 3aBUCUMOCTH OT U3MEPEHHOI0 YCTPONUCTBOM 32 BBILIE MO
MOTOKY YPOBHsI JaBJIEHUsI MAaCCOBBIN PAacXOl, U3MEPEHHBIM YCTPOUCTBOM 33 HHXKE IO
NOTOKY YPOBEHb AABJIEHUs, & TAKXKE OTKPBITOE UJIU 3aKPBITOE MOJOKEHHUE 3TUX IO
MeHbIleH Mepe ABYX kjanaHoB. PakTudyeckoe 00yCIOBICHHOE YPOBHEM JABJIEHUS
3HAYeHHEe MAaCCOBOI'0 Pacxoiaa, U3MEPEHHOEe Ha ycTpolcTBax 32 u/unu 33, BBIYHCISIIOT
HenpepbeIBHBIM 0Opa3oM. KoHTpomiep npuBoANT B nelicTBUE KianaHbl
COOTBETCTBYIOIIUM 00pa3oM, TO €CTh MyTeM OTKPBIBAHHS JPYTrOro KjamnaHa WA MyTeM
OTKPBIBAHUS KJIaaHa ¢ OOJIBIIUM CBSI3aHHBIM COMIOM JlaBasisi, 1 ONMUHMOHAIBHO, MyTEM
3aKpBIBAHHS paHEEe OTKPBITOH JIMHUHM MEHBIIEro pa3Mepa TaKUM CIIOCOOOM, KOTOPBIi
obecneuynBaeT MOJyUYE€HUE MTOCIEAOBATEIbHO BO3PACTAIOIIEr0 MAaCCOBOrO pacxoaa, Mpu
5TOM 3aJlaHHO€ 3Hau€HUe AJS MOJO0XKEHUs KJlalaHa MoJy4YeHOo 0 YPOBHAM AaBIeHUs
Ha yCTpOMCTBE 32 BhILIE IO NOTOKY U HA YCTPOMCTBE 33 HUXKE IO NOTOKY, a TaKXKe MO
3HAYEHUIO MacCOBOTr0O pacxona.

OO0BeMHBIM PacxoaoM rasa, MoCTaBJIsIEMOr0 HEMOCPEACTBEHHO OT MUTAOLIEH
Maructpanu 21 TeXHOJOTHUYECKOTO ra3a, MOXKHO YNpPaBIATh C IOMOINbIO KjanaHa 35.
JlaBjieHue BbILIE MO MOTOKY B IaHHOM Cllydae NpPeACTaBJIE€HO YPOBHEM J1aBJIE€HUS B

5TOW MUTAKIIEN MAaruCTpPalu TEXHOJOTUYECKOTO rasa.
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B xauecTBe MITIOCTPALIHU NTPEUMYIIECTB HACTOSLIEr0 U300PETEHUS MOXKET OBITh
CHENAHO CJIeAYIOIIee BBIYUCICHHE: P ABJISAETCS Ha4aJIbHBIM (aOCONMIOTHBIM) YPOBHEM
JaBJIEHUS B IIJI030BOM 3arpy304HOM OyHKepe, Pz - KOHEUYHBIM (aOCOOTHBIM)
YPOBHEM JaBJICHUS B IIJIIO30BOM 3arpy304HOM OYHKepe, a Co3JaHue U30bITOYHOTO
JaBJIEHHS BBIIOJHSIOT JIMOO C MOCTOSHHBIM MAacCCOBBIM PaCcX0A0M (IIOCPEICTBOM COILIA
JlaBajisi ¢ MOCTOSIHHBIM YPOBHEM JaBJICHUS BBEPX MO MOTOKY), MO0 ¢ 0ObEMHBIM
pacxoaoM, OTPEryJIUPOBAHHBIM MOCPEACTBOM KJIAMIAHHOTO YCTPONUCTBA, KOTOPBIM
YOPaBJISIIOT KaK OMUCAHO B HACTOSAIIEM JOKYMEHTE HJIU C MOCTOSTHHBIM O0bEMHBIM
pacxonom. COOTBETCTBYIOUINN HILIIOCTPATUBHBIN MPUMEpP TaKxke U300pa’keH Ha
rpaduke Ha ¢ur. 2 (CM. HIXKE).

MakcumanbHas GpakTUUecKasi CKOPOCTb ra30BOTO MOTOKA B CJIy4ae CO3JaHUS
N30BITOYHOTrO JABJIEHUS C TTOCTOSSHHBIM MaCCOBBIM PAacX0OJOM paBHA (HaKTHUECKOM
NOCTOSIHHOHM CKOPOCTH ra30BOrO MOTOKA B ClIy4ae CO3AaHUs U30BITOYHOTO IaBICHUS C
MOCTOSIHHBIM O0BEMHBIM PacXx0A0M, OTHOIIEHHE BPEMEHHBIX MPOAOJIKUTEIbHOCTEH
co3/1aHus U30BITOYHOrO JABJIEHUS C TOCTOSHHBIM OOBEMHBIM PAaCXOOM K HArHETAHUIO
M30BITOYHOTO JABJIEHHUS C IOCTOSSHHBIM MacCOBBIM pacxonoM paBHO In (pa/ p1) / [(p2-
p1)/pal, e pa sBIsIETCS (aOCOMOTHBIM) aTMOC( epHBIM NaBjieHHEM, In - HATypaJbHBIM
norapudmom. IIpumep: p; = 0 6ap u3b. = 1 Oap abc., p, = 9 Oap u36. = 10 Gap abc., pa
= 0 Oap u36. = 1 Oap abc. OTHOLIEHHE BPEMEHHBIX MPOJOKUTEIBbHOCTEH CO3MaHMS
U30bITOYHOTO AaBJIEHUs MpuHUMaeT 3HaueHue In (p2/ p1) / [(p2 - p1)/pal = 0,256, TO
€CTh BPEMEHHAs MPOJOJKUTEIBHOCTb CO3AaHUsI N30BITOYHOTO NaBJICHHUS YMEHbIIEHA
10 ypOoBHsA npumepHo 74%.

@ur. 2 rpadpuUeCKu MOKA3bIBACT PE3yJbTAThl B TEPMHUHAX AABJICHUS B
3arpy304HoM OyHKepe U 00beMHOTO pacxo/a raza Kak QyHKIUHA BpeMeHU s
KJIAMIAHHOTO YCTPOHCTBA ¢ ABYMs kiananamu (2YD), kpussie 3 u 7, U sl KJIAIAHHOTO
ycTpoiicTBa ¢ Tpems kinananamu (3YD), kpusbie 4 u 8, Mo CpaBHEHUIO ¢ OOBIYHOHN
KoH(purypanueit ¢ onauM kinananom + coro Jlasans (1YD), kpussie 1 u 5. Bee
NOKa3aHHbIE BAPUAHTHI OCHOBAHBI Ha CIEIYIOMIUX MPEANOI0XKEHHUAX: IIPETOCTABIEH
COCYIl CO3JIAl0Iero u30BITOYHOE JaBJIeHHEe Ta3a ¢ MOJe3HBIM 00BbeMOM 65 M HC
HadaJbHBIM faBjieHueM 17 Oap alc., momyiexamuil HATHETAHUIO ILITFO30BBII
3arpy304HbIid OyHKEp UMeeT MOCTYIHbBIN ra30Bbiil 00beM 22 M’ M KOHEYHOE NaBIICHHE
12 Gap abc., moanepKaH MaKCHMaNbHbIH 0O0beMHBIH pacxoxn rasa 3,54 m’/c. Kak BUIHO

Ha ¢ur. 2, Takke U B cyyae NPUMEHEHUs ABYX UJIU Tpex comen JlaBans BMecTo
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OJHOM, BpeMs COo3aHusl N30BITOYHOrO JABJIEHUS YK€ MOXKET ObITh 3HAUUTEIbHO
yMeHblIeHO (0T 76 cek Toapko a0 28,7 cek unu paxe Toiapko 1o 20,5 cex) npu
NOAAEPKAHUM TOTO K€ MaKCUMAJIbHOTO pacxoja rasa (To ecTb, CKOPOCTH ra30BOr0
MOTOKA).

XOTs IPOAOJIKUTENBHOCTh CO3IaHMS N30BITOYHOTO aBJICHUS MOXET OBITh
YMEHbIIEHAa, KaK OMHCAaHO B HACTOSIIEM TOKYMEHTE, 10 MEHbIIETrO YPOBHS C
MOMOIIBIO KJIATAHHOTO YCTPONCTBA MO CPABHEHUIO C BAPUAHTOM MOCTOSIHHOTO
obbemHoro pacxozna (o6oznauennoro VAC Ha ¢ur. 2, kpusbie 2 u 6), mpuyem
yMEHbIIIEHUE SIBJISIETCS, TEM HEe MeHee, Ype3BbUaliHO 3HAUUTEIbHBIM U
NpUMeUaTeIbHBIM, TeM 00Jiee CYIIECTBEHHBIM SIBJISIETCS TO OOCTOSITENbCTBO, YTO 3TO
YMEHbIIEHUE JOCTUTHYTO C MOMOLIbI0 TEXHUUYECKHU MPOCTBIX, HaEKHbBIX U U3BECTHBIX
KOMIIOHEHTOB (OTCEUHBIE KJIaNIaHbl U comJjia JIaBast) ¢ MOMOIIBbIO OTHOCHUTENBHO
MpOCTOro OJIOKA yIpaBJIeHUS.

[IpennoxenHoe n300peTeHNEe HE OTPAHNYEHO BAPUAHTAMH OCYIIECTBJICHUS U
KOHKPETHBIMU MPUMEHEHUSIMU, OTHOCSAIUMUCS K UHKEKTUPOBAHUIO YISl B JOMEHHYIO
nedb. OHO Takke MOXKET ObITh MPUMEHEHO K APYTUM YCTAaHOBKAM, BKIIOYas CIOa
HarHeTaeMble 3arpy30uHble OYHKEPBI, COAepIKalIie TOPOMIKOBbIE MATEPUAIBI U
TpeOyroIne NepruoANYeCcKOro HapalluBaHUus JaBJIeHUs B YKa3aHHBIX 3arpy30UHBIX

OyHKepax.
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CITMCOK CCBIJIOYHBIX OBO3HAYEHUI

21 - McTOYHMK HaXOASLIErocs noa U30bITOUHBIM AaBJIEHUEM ra3a

22 - TpybonpoBOI OT HCTOYHUKA HAXOASILIEroCs oA N30BITOYHBIM AaBJIEHHUEM ra3a
10 3arpy304HOTO OyHKepa

26 - TpyOonpoBOA OT UCTOUHHMKA HAXOIAIIETOCS MOJ H30BITOYHBIM IaBJICHHEM ra3a

1o OydepHOU eMKOCTH

27 - BydepHast eMKOCTB

28 - Tpybomnposoxa ot OydepHOI eMKOCTH A0 3arpy304HOro OyHkepa

29 - (I1;mro30BBIi) 3arpy304HbIA OyHKEP

30 - Bxoxpbl 3arpy3o4Horo OyHkepa (HampuMmep, IUCKH U3 CIIEYEHHOTO MeTallia)

31 - Jatunk 00BEMHOIr0 pacxoja ra3a Wil CKOPOCTH MOTOKA

32 - JlaT4uK OaBJE€HUS BhIIIE MO MOTOKY OT KjianaHa (Hanpumep, Ha OydepHoit
€MKOCTH)

33 - laT4yuk gaBJeHUsS HHKE IO MOTOKY OT KJjanaHa (HampuMep, Ha 3arpy309HOM
OyHKkepe)

34 - KnananHoe ycTpoiicTBo OydepHOl eMKOCTH

34A, 34B, 34C - Knanansl co cBsi3aHHBIMU coriamu JlaBasisi B paMKax KJanmaHHOTO
ycTporicTsa 34

35 - Knanan nurawiieil Maructpaiu
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OOPMVYIJIA U30BPETEHM A

1.  Cnoco0 co3nanus n30BITOYHOrO JaBJIEHUs Ha HACBITHOM MaTepHaje B
YCTPOMCTBE Il CO3AaHUsI U30BITOYHOTO JABJICHHS Ha HACBIITHOM MaTepualie B
3arpy304HOM OyHKepe, MpUYeM 3arpy30uHblli OyHKep BBIIIOJIHEH B Ka4eCTBE
coAep Kallero HaChIITHON MaTepuall MIJII030BOr0 3arpy304Horo Oyukepa (29), u
NpUYEM YCTPOMCTBO COAEPKUT UCTOUHUK HAXOMSIIIETr0OCs MO U30BITOUYHBIM
JaBJICHUEM rasa, JUuHuM (22, 26, 28) nis TPaHCIIOPTUPOBKH HAXOSIIErOCs MO
30BITOYHBIM JIaBJICHHEM Ira3a OT UCTOYHUKA HAXOISIIIErocs Mo u30bITOYHBIM
JaBJEHUEM ra3a K OJJHOMY HJITH HECKOJbKUM BXoAaM (30) mr030BOTO 3arpy304HOTO
OyHKepa, U MpHUYeM B JUHHUSIX Pa3MEIIEeHO KJIanmaHHOe ycTpoiicTo (34), u npudem
crocod OTINYAETCs TEM, UTO KJIAlIAaHHOE YCTPOHCTBO (34) COmepIKUT MO MEHbIIeH
Mepe JBa pa3MelIeHHbIX MmapajjaesbHo npyr npyry kinanana (34A, 34B, 34C), u
NpUYeM KaKIbIH KJIAllaH COeUHEH C PACTIOJIOKEHHBIM HIKE 10 MOTOKY COIJIOM
JlaBans, a Takke TeM, 4To kianaHamu (34A, 34B, 34C) nns uxX OTKpBIBAHUSA
yHpaBJISIIOT B paboueil mocaeoBaTeIbHOCTH AJIS TOJauH B IIJIF030BO 3arpy304HbIH
Oynkep (29) cozparomero n30bITOYHOE NABJIEHHUE ra3a ¢ peryJHPyEeMbIM Pacxo1oM

rasa.

2. Cnoco0 mo n. 1, mpuueM OTKpPbIBAHHEM IO MEHbIIEH Mepe ABYX KJIANaHOB
(34A, 34B, 34C) B paboueii mocyiienOBaTENIBHOCTH YIPABJISIOT HA OCHOBAHUH
dakTHUECKOTO pacxoja ra3a Co3Aaruero n30bITOYHOE NaBJIeHNE ra3a, H3Mepe HHOTO
HUJKE 1O TTOTOKY OT KJIAMAaHHOTrO ycTpoicTBa (34), ¢ npuMeHeHueM yctpoictsa (31)
U3MepeHuss 00bEMHOI0 pacxoaa UM CKOPOCTH MOTOKA /MM HAa OCHOBAHHUH Pacxojaa
rasa co3farwuero H30bITOYHOE aBJIEHNE ra3a, BEIYUCIEHHOTO HA OCHOBAHUU
(akTUUEeCKNX 3HAYEHH I JABJIEHUS BBIIIE MO MOTOKY M HIXKE IO MOTOKY, H3MEPEHHBIX
C IpUMeHEeHueM ycTpoiicTa (32, 33) u3MepeHus AaBJICHUS BO BpeMs CO3MaHUS

U30BITOYHOTO JAaBJICHUA .

3. Cnocob mo m. 1 unu n. 2, mpUudeM UCTOYHUK HAXOASIIETOCS MO
U30BITOYHBIM JABJIEHUEM Ta3a SIBJISETCS ra30BOi muTarmmeil maructpanpio (21) u/unu
pOMEXYTOUHOH OyhepHOoit eMKOoCThIO (27), pa3MelIeHHON MEXy ra30BOH MUTAO eH

MarucCTpajblo U KJjIallaHHBIM YCTpOfICTBOM.
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4. Cnoco0 no ogHoMmy u3 m.u. 1-3, npuuem comua JlaBans B KJIanmnaHOM
YCTPOHCTBE UMEIOT pa3juyHble BHYTPEHHHUE MONEPEYHbIEe CEUSHHUs, U P uueM paboyas
IOCJIEIOBATEIBHOCTD COJIEPIKUT OTKPBbIBAHUE U 3aKpbIBaHUE KianaHoB (34A, 34B,
34C) xnananHoro ycrpoiicTsa (34), uto obecrneynBaeT AOMOJHUTENbHOE
perynupoBaHue (HaKTHIECKOTO pacxo/a raza co3garninero n30bITOYHOE AaBIEHHE

rasa.

5. Cnoco0 no ogHoMy u3 m.m. 1-4, mpu4yeM AOMOJHUTENbHAs JuHUA (22) oT
ra3oBoil nmurarmei maructpaiu (21) Kk OTHOMY WM HECKOIBKUM BXoaaM (30)
ILTFO30BOTO 3arpy304HOro OyHKepa COMepKUT KianaH (35), cCoequHEHHBIH ¢
PacIoIOKEHHBIM HHUJKE IO MMOTOKY corioM JlaBans, nmpuyuem kiamaHoM (35)
YOPaBJSIOT IJIs1 OTKPBIBAHUS B Mpenenax pabodell mocieaoBaTeIbHOCTH,

NpEANOYTUTEIIBHO B KOHLIE CO3JaHUA U30BITOYHOTO JaBJICHUA.

6. IlpumeHeHHe KJIamaHHOTO ycTpolicTBa (34), comepiKamero no MeHbIe
Mepe J1Ba pa3MeIleHHbIX MapallieIbHO APYT Apyry kinanaHa (34A, 34B, 34C), npuuem
KK} KJIallaH COEIMHEH C PACIOJIOKEHHBIM HIKE 10 MOTOKY coruioM JlaBans, a
Takke OJIOK YIpaBJIeHHUs], BHIOJHEHHBIH ¢ BO3MOXKHOCTBIO YIIPABJICHUS OTKPbIBAHUEM
knanaHoB (34A, 34B, 34C) B paboueii MoCieI0BATENBHOCTH JJIs TIOJAAYH B HIITIO30BbIN
3arpy304Hbiii OyHkep (29) B yCTpoOiCTBE AJis CO3AaHUS U30BITOYHOTO IaBJICHUS HA
HACBIMTHOM MaTepuaje B 3arpy304HOM OyHKepe CO3Jarmero n30bITOYHOE NaBJICHUE

rasa ¢ peryJupyeMbIM pacXxOIOM rasa.

7. IlpumeHeHHe KJAMaHHOTO yCTPOHCTBA MO M. 6 il YCKOPEHHOTO CO3/1aHUs

U30BITOYHOTO IaBJICHUS] HA HACBITHOM MaTepualie B 3arpy304HOM OyHKepe.

8. IIpumeHeHue KJIanmaHHOTO YCTPONCTBA MO I. 6 AJA YMEHbIIEHUS IIYMOBOIO
BO3/IEHCTBUS W/MIJIM U3HOCA NPH HATHETAHUHU U30BITOYHOTO 1aBJICHUS HA HACBHIITHOM

MaTepHual B 3arpy304HoM OyHKepe.
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9. IlpumeHeHHE KJIANaHHOIO yCTPONUCTBA MO M. 6 1JIs1 YMEHBbIIEHUS
YIJIOTHEHUS HACBIITHOTO MaTepualia BO BpeMs CO3AaHUs U30BITOYHOTO 1aBICHHS Ha

HACBITHOM MaTepuaje B 3arpy304HOM OyHKepe.

10. IlpumMeHeHHE KJIaIaHHOTO YCTPONCTBA MO M. 6 A OKCIIyaTaluH
CYIIECTBYIOLIEr0 YCTPONHCTBA sl CO3JaHMsI U30BITOYHOTO AABJICHUS HA HACBIITHOM
MaTepHaje B 3arpy304HOM OyHKepe MPH MOBBIIIEHHONH Pa3HOCTH JaBJIECHHH MEXKIY
HCTOYHHUKOM HaAXOOAIEIroCA 1oa U30BITOYHBIM AABJICHUEM ra3a U 3arpy304HbIM

OYHKEpPOM C OTCYTCTBYIOIIUM HU30BITOUYHBIM JIABJIEHUEM.

11. TIpuMeHeHHEe KJIaNaHHOTO YCTPOWCTBA MO M. 6 B CYIECTBYIOIIEM OOBIYHOM
YCTPOHCTBE sl CO3AaHUS U30BITOYHOTO aBJICHUS HAa HACBIITHOM MaTepUale B
3arpy304HOM OyHKepe IJIsl SKCIUIyaTallui CYLIEeCTBYIOIETro OOBMHOr0 YyCTPOHCTBA IS
co3naHus N30BITOYHOTrO AABJIEHUS HAa HACBIITHOM MaTepHaje B 3arpy304YHOM OYHKepe
NpHU NOHUKEHHOW PAa3HOCTHU AABJIECHUN MEXAY MCTOYHUKOM HAaXOASIIErocs Mo
N30BITOYHBIM J1aBJICHHUEM Ta3a U HAXOMSIIUMCS MO U30BITOYHBIM 1aBJICHHEM

IIIJIF030BBIM 3arpy304HBIM OYHKEPOM.

12, VYcrpoiicTBO s co3aaHust U30BITOYHOTO AABJIEHUS HA HACBITHOM
MaTepualie B 3arpy304HoM OyHKepe, coneprkaliee 3arpy304Hblii OyHKep,
BBIMTOJTHEHHBIH B Ka4€CTBE LITFO30BOr0 3arpy304Horo OyHkepa (29) nnist pazmenieHus
HACBITHOTO MaTepUasia, MCTOUYHUK HAXOSAIIErocs noj u30bITOYHBIM JaBJIEHUEM rasa,
auHum (22, 26, 28), BBINOJHEHHBIE JIs TPAHCIOPTUPOBKH HAXOISIIIErOCs MO
U30BITOYHBIM JIABJICHHEM Tra3a OT UCTOYHUKA HAXOASIIIErocs Moa U30BITOUHBIM
JaBJEHUEM ra3a K OJHOMY HJIH HECKOJbKUM BXoAaM (30) miiro30B0Oro 3arpy304HoOro
OyHKepa, pa3MELeHHOE B JIMHUSX KJIaMaHHOE YCTPOHCTBO (34), mpuueM yCTPOHCTBO
OTJIMYAETCsl TeM, UTO KJIalaHHOE YCTPOUCTBO (34) COAEPIKUT MO MEHbIIEH Mepe Ba
pasMelIeHHbIX MapajiiebHO ApYT ApyTy kinanaHa (34A, 34B, 34C), npuueM Kaxablid
KJIallaH COEIMHEH C PACIIOJIOKEHHBIM HIKE MO MOTOKY coruioM JlaBas, a Takke TeM,
YTO OTKPBIBAaHHEM Kax10ro u3 kiananos (34A, 34B, 34C) ynpasisieT 00k
yIpaBJIEHHUs], IpUUeM OJIOK YIIPaBICHHS BBIIOJIHEH [ YIIPABJIECHUS OTKPBIBAHUEM

kinananoB (34A, 34B, 34C) B paboueli mOCIeNOBATEIbHOCTH C IEJbI0 MOaYHU B
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IIJIF030BBIH 3arpy304HbIi OyHKep (29) co3naromiero n30bITOUHOE JaBJIEHUE Ta3a C

peryjaupyeMbIM pacxojOM rasa.

13. VYcrpoiictBo no n. 12, npu4yeM OTKpPbIBAHUEM IO MEHbIIEH Mepe ABYX
kianaHoB (34A, 34B, 34C) knanaHHOro ycTpoiicTBa B pabodell mocieqoBaTebHOCTH
OJIOK ympaBJieHUs YIPaBJIsieT HA OCHOBAaHUH (PAKTHYECKOTO pacxoaa CO3JaINero
n30BITOYHOE IaBJICHUE ra3a, K3MEPEHHOTO HUIKE MO TOTOKY OT KJIAITAHHOTO
ycTpoiicta (34), ¢ npuMeHeHneM ycTpoiicTa (31) uamepeHus 00beMHOTO pacxona
WU CKOPOCTHU M/UJIM HA OCHOBAaHUHM OOBEMHOTO Pacxoa CO3MaIero n30bITOUHOE
JaBJICHUE Ta3a, BBIYUCICHHOTO HA OCHOBAHUHU (PAKTHYECKUX 3HAUYCHUN aBICHUS
BBIIIIE 10 MIOTOKY U HUXKE 1O MOTOKY, U3MEPEHHBIX C IPUMEHEeHUEM ycTpoiicTsa (32,

33) u3MepeHus JaBJIEHUs BO BPEMsI CO3JaHUS U30BITOYHOTO AaBICHUS.

14. VYecrporicteo no n. 12 unu n. 13, npudeM HCTOYHUK HAXOASAIIETOCS MOA
U30BITOYHBIM JAABJICHUEM Ta3a SBJSETCS ra3oBoi murarmmei maructpaibio (21) u/umu
npOMeXyTOUHOH OydepHOoit eMKocThIO (27), pa3MelIeHHON MEXy ra30BOH MUTA0 el

MarucCTpajbl0 U KJIallTaHHBIM YCTpOfICTBOM.

15. VYcrpoiictBo mo nwobomy u3 m.m. 12-14, npudem cormia JlaBas B Kj1amnaHoM
YCTPOMCTBE UMEIOT pa3u4YHble BHYTPEHHUE MONEPEUHbIE CEUCHHS, U Tpu4YeM padodas
MOCJIEIOBATEbHOCTD SIBJIIETCS YIPaBJISIEMOU AJisi 00eCneYeHnsl He3aBUCUMOTO
OTKpBIBAHUS U 3aKpbiBaHUs kianaHoB (34A, 34B, 34C) knananHoro yctpoiictsa (34)
ISl peryJTupoBaHus PaKTHUUYECKOTO Pacxo/a ra3a Co3arero n30bITOYHOE JaBJIeHUE

rasa.

16. VYcrpoiictBo o mobdomy u3 m.m. 12-15, npuyem nuaus (22) ot ra3oBoii
nuTar el maructpanu (21) kK ONHOMY UM HECKOJBKUM BxonaMm (30) muiro30Boro
3arpy304HOro OyHkepa conep ut kiamnad (35), COeIMHEHHBIN C PaCMOIOKEHHBIM
HUJKE 110 MOTOKY corutoM JlaBans, mpudeM kiamaH (35) BRIMOJHEH ¢ BO3MOXKHOCTBIO
yIpaBJieHUs] OJIOKOM YIpaBJICHUS JJIsl OTKPBIBAHHS B Ipenenax padboueit

NOoCJeaA0BaATCIbHOCTHU, NMPEANTOYTUTECIIbBHO B KOHIIC CO3aHUA U30BITOYHOTO JAAaBJICHUA .
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